An 81-year-old man, resident of a poorly ventilated, ineffectively air-conditioned inner city apartment, presented during a heat wave (environmental temperature 80°-93°F and humidity 70%-80%) with hyperthermia, confusion and dehydration. The patient had mild hypertension, depression and urinary incontinence and was taking hydrochlorothiazide/methyldopa, nortriptyline and oxybutynin.
Hypophosphatemia is generally observed within hours after onset and undergoes spontaneous correction on the second or third day. The patient in this report had a phosphate level of 0.5 mmol/l on admission and 1.0 mmol/l the next day. Respiratory alkalosis is common in patients with heat exhaustion2 and may result in hypophosphatemia.3 In a study including 21 patients,4 the metabolic and respiratory changes during heat exhaustion were studied in subjects taking a variety of medications on admission; arterial blood gas analysis showed none of the patients to have metabolic alkalosis.
QUESTION 2
The metabolic alkalosis in this report can be explained by hypokalemia and contraction alkalosis. Hypokalemia results in movement of potassium out of the cells; this triggers hydrogen ion to move intracellularly to preserve electroneutrality, thus causing metabolic alkalosis. This patient used hydrochlorothiazide to control hypertension. It has previously been reported that thiazide-induced hypokalemia can result in metabolic alkalosis.5
QUESTION 3
An association between hypokalemia and enhanced susceptibility to heat stroke has not been proven in humans; however, experimental data suggest that such a relationship exists.6 Hypokalemia depresses glycogen synthesis in skeletal muscle. The decrease in glycogen stores during heat exhaustion predisposes the subject to rhabdomyolysis. Potassium is a potent vasodilator and enhances blood flow to the musculature during activity.9 Myocardial ischaemia is common during heat exhaustionl1; characteristically, subendocardial haemorrhages occur beneath the left interventricular septum.5 Hence, hypokalemia associated with heat exhaustion can cause rhabdomyolysis and myocardial infarction. The CPK-MB isoenzyme elevation can be explained by rhabdomyolysis but does not exclude myocardial damage; up to 5% of total CPK activity in skeletal muscle may be of CPK-MB isoenzyme moiety.5 QUESTION 4 Nortriptyline and oxybutynin have anticholinergic activities and may compound the effects of heat exhaustion by preventing heat dissipation from sweating. Methyldopa can cause idiosyncratic hyperpyrexia. As mentioned earlier, hydrochlorothiazide-induced hypokalemia could have played a role in the development of rhabdomyolysis9 and myocardial ischaemia. This case report is an atypical presentation of metabolic alkalosis in association with hypophosphatemia during heat exhaustion, in contrast to commonly reported metabolic acidosis and respiratory alkalosis.3,4 The above account reiterates and illustrates t}'e fact that medications may have major impact on metabolic and electrolyte imbalances in subjects undergoing heat exhaustion. It is, therefore, imperative to consider the medications taken by the affected subject while investigating predisposing or aetiologic factors for laboratory abnormalities during heat exhaustion.
Final diagnosis
Rhabdomyolysis and myocardial ischaemia due to heat exhaustion, plus medicationinduced hypokalemia resulting in metabolic alkalosis (with secondary hypophosphatemia) and increased susceptibility to heat exhaustion.
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